Study design: This is a multicenter, prospective study. Objectives: The objective of this study was to assess the validity and reliability of the Turkish version of Spinal Cord Independence Measure-III (SCIM-III). Setting: This study was conducted in rehabilitation centers of three hospitals in Turkey. Methods: Two-hundred and four (n = 204) consecutive patients with spinal cord injury (SCI) were included in the study. Each patient was examined by two physicians. Neurologic impairment was measured according to the American Spinal Injury Association (ASIA) Impairment Scale (AIS) 2000 revised criteria. Backward and forward translation of SCIM-III was performed by native speakers in both languages. To measure the validity of SCIM-III, the scores were compared with patients' AIS grades, total motor scores and the Health Survey Short Form-36 (SF-36) subscale scores. SCIM-III was analyzed for test-retest reliability by the same rater on 49 patients during the follow-up evaluations. Results: Total agreement values between raters changed between 75.9 and 100%. Kappa values were all above 0.6, and they were statistically significant. The Pearson's correlation values between the raters were very high and statistically significant. The Cronbach's α-values for the two consecutive raters were 0.865 and 0.896. Test-retest reliability was assessed by paired samples t-test, and no significant difference was observed. SCIM-III and SF-36 physical (r = 0.339, Po0.005) and general health scores (r = 0.200, Po0.005) showed correlation. All subscales of the SCIM-III, with the exception of self-care, had significant differences in comparison with the AIS grades. SCIM-III total and total motor scores showed correlation (r = 0.585, Po0.001).
INTRODUCTION
The Spinal Cord Independence Measure (SCIM) is a tool that is specifically designed for the patients with spinal cord injury (SCI). SCIM has been shown to be a valid tool in measuring the level of functioning in activities of daily living in patients with SCI. 1 Considering its high worldwide utility in patients with SCI, National Institute on Disability and Rehabilitation Research has stressed the need to continued research on SCIM-III with the aim of further assessment of recovery in performing tasks in the acute/subacute phases of SCI, and also the need to metric research in order to establish norms for recovery by the extent of natural neurological recovery. 2 As a result, SCIM-III has been translated into various languages with subsequent validity and reliability assessment studies. [3] [4] [5] [6] [7] [8] We designed this prospective multicenter study to investigate the validity and reliability of the Turkish version of SCIM-III.
MATERIALS AND METHODS
The study venue was three separate rehabilitation hospitals. Approval was obtained from the ethical committees of each rehabilitation hospitals before commencement of the study. Backward and forward translation was performed by native speakers in both languages according to the established procedures. 9 1. Translation into Turkish: First, SCIM-III was translated from English into Turkish with the purpose of retaining the original concept. Expressions that fit the original cultural and clinical characteristics were used. Two native English speakers with 16-20 years of experience in Turkish who were not familiar with SCIM-III accomplished English to Turkish translation. Every translation was carried out independently, and afterward comparisons and discussions led to an agreed-upon common version. The last step was creating a common adaptation of the Turkish version by the translators. 2. Back-translation from Turkish into English: Two native Turkish speakers with 13-21 years of training and work experience in the United States of America separately produced an English version of SCIM-III aiming to correct difficulties, inconsistencies and mistakes in the Turkish version. Probable conceptual equivalence, cultural diversities and vocabulary differences were appreciated while not excluding any item. Upon analyzing and comparing the two translated versions, an agreement upon the final version was reached. 3. Review of the Turkish translation: A committee comprising three clinicians with 5-20 years of experience in SCI reviewed the final version. The dimensions of the scale were analyzed by comparing with the English version. No change seemed to be required. As a result, the final Turkish version of SCIM-III was approved. It was named as Turkish version of the SCIM-III. 9 Two-hundred and four (n = 204) consecutive patients with SCI were included in the study. The inclusion criteria were as follows: The patients were assessed according to the standards of ASIA 2000 revised criteria. 10 Six raters (two at each hospital), experienced in SCI, evaluated the patients using the Turkish version of SCIM-III. SCIM-III items were scored according to the observation of the patient performance by two physiatrists. All the raters were blinded to the procedure. Fifteen to thirty minutes were allowed between the ratings of each two different raters for the assessment of inter-rater reliability. Test-retest (intra-rater) reliability was assessed by rating the patients with AIS grade A with a disease duration of at least 1 year at the time of followup (1 month) evaluations. Regardless of completeness of the SCI, the majority of recovery takes place during the initial 9-12 months. 11 As a result, the clinical conditions of the follow-up group would not be expected to change during this period. Validity was measured by comparing SCIM-III scores with patients' AIS grades, total motor scores and Health Survey Short Form-36 (SF-36) subscale scores. SF-36 was administered by interview method just immediately after the first observational rating of SCIM-III.
Assessments
The original SCIM aims to describe the ability of the patients with SCI to accomplish activities of daily living and also make functional assessments of this population prone to changes on the course of recovery and/or in the long-term life period. 1 Since the first publication of the SCIM in 1997, two more versions named SCIM-II and SCIM-III were developed. 1,4,12-14 SCIM-III is the latest version comprising 19 items in three subscales: (1) self-care (six items, range 0-20), (2) respiration and sphincter management (four items, range 0-40) and (3) mobility (nine items, range 0-40). Each item bears grades from two to nine. Mobility subscale of SCIM-III is subdivided into 'room and toilet' and 'indoors and outdoors'. The total score may range between 0 and 100. Higher score indicates that the patient is capable of accomplishing the activities of daily living with less assistance, aids or health compromise. SCIM-III is administered by observation. A self-report version of SCIM-III (SCIM-SR) has been recently published. 15 Versions of the SCIM have been shown to be valid and reliable in multicenter studies with satisfying psychometric properties. [3] [4] [5] [6] [7] [8] Comparatively, the SCIM-III represents the most sensitive, reliable and valid measurement of global disability for individuals with SCI. 1, 4, [12] [13] [14] The ISNCSCI (International Standards for Neurological Classification of SCI) has endorsed a standardized neurological examination as the most accurate way to document impairment in a person with an SCI. 10 The information from this examination helps determine the sensory and motor neurologic level of injury, using separate sensory and motor index scores to classify the impairment. The AIS, developed by the ISNCSCI, classifies SCI into five categories of severity, named A-E. The absence of all sensory and motor function in the most distal sacral segments is classified as AIS category A or having a complete SCI. An AIS grade E designates a normal sensory and motor function. A patient with an incomplete SCI is classified into any AIS category B through E according to the degree of motor and sensory loss. Total motor score is the sum of grades for the key muscle groups of the upper and lower extremities defined by the ASIA protocol. Five key muscle groups have been defined for each of the upper or lower extremities. Muscle strength examination grades the strength between zero and five for each key muscle group. Motor score could vary between 0 and 50 for each of the upper or lower extremities with a total range between 0 and 100.
The SF-36 is the most commonly used generic index of health-related quality of life. 16, 17 Its applicability for assessing health-related quality of life among persons with SCI has also been shown. 18 SF-36 provides a comprehensive psychometrically sound and efficient way to measure status from the patient's point of view by scoring standardized questions. The questionnaire is composed 
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H Unalan et al of 36 items, eight subscales that aggregate 2-10 items each and two summary measures that aggregate the scales. The scales are physical functioning, role limitations owing to physical problems (role-physical), bodily pain, general health, vitality, social functioning, role limitations owing to emotional problems (role-emotional) and mental health. The summary measures are physical compound summary and mental compound summary. Scores for subscales range from 0 to 100, with higher scores indicating a better health status. The Turkish version of the SF-36 was approved by the Medical Outcome StudyTrust, the originator of the SF-36. This approved version was validated in a study in Turkey and was found to be valid and reliable. [19] [20] The SF-36 Health Survey has been widely used in SCI studies and in health status research in a wide array of diseases and disorders. 18, 21, 22 Statistical analyses
To assess the validity and reliability of the Turkish version of SCIM-III, several steps of analysis were conducted:
(a) Inter-rater reliability of the SCIM-III was analyzed using:
i. the percentage of total agreement between the paired raters ii. kappa coefficients of SCIM tasks and Pearson's correlation iii. paired t-test of SCIM subscales 12 (b) Test-retest reliability was assessed at follow-up evaluation at the end of 1 month. The scores were analyzed with paired samples t-test. 
Study of the Turkish version of SCIM-III H Unalan et al (c) The internal consistency of the SCIM-III was measured by the Cronbach α-coefficient. (d) Pearson's correlation was used to determine the validity of the SCIM-III.
The relationship between the SCIM-III, total motor and SF-36 subscale scores was analyzed. One-way analysis of variance was used to perform the comparisons of the SCIM-III scores and AIS grades (discriminant validity).
All statistical analyses were performed using SPSS statistical software for Windows, version 14.0.
We certify that all applicable institutional and governmental regulations concerning the ethical use of human volunteers were followed during the course of this research.
RESULTS
The total number of recruited patients was 204, with an age range between 18 and 80 years. The mean duration of injury was between 2 and 540 months. Demographic and clinical data for all participants and the subgroup of patients who participated in the retesting of the SCIM-III are provided in Table 1 .
Reliability
Inter-rater reliability. Inter-rater reliability was evaluated on 204 patients and was analyzed using percent agreement between raters and kappa values. Total agreement values between raters changed between 75.9 and 100%, with one item (respiration) having full agreement of 100% ( Table 2) .
Analysis of the correlations between two raters' subscale scores revealed strikingly high and statistically significant Pearson's correlation values. However, there was no significant difference between the mean values of subscales when tested with paired samples t-test (Table 3) .
Test-retest reliability
Among the 104 patients with AIS grade A, only 49 patients who had an SCI duration of longer than 1 year were included in the study. No significant difference was found between the follow-up scores and the scores received at admission (Table 4) .
Internal consistency
The Cronbach's α-values for the two raters were 0.865 and 0.896. The items were analyzed individually for the α-value of the subscale upon removal of the item. Elimination of most of the items in each of the subscales decreased the α-coefficient of the subscale, except for respiration, mobility in bed and transfers ground/wheelchair (Table 5) .
Validity SCIM-III and SF-36. Validity of SCIM-III was assessed by comparing the scores with the patients' SF-36 scores. Analyzing the correlations between total SCIM-III score and SF-36 physical health revealed a Pearson's correlation of 0.339 (Po0.005; Table 6 ). With the exception of energy/fatigue, emotional well-being and pain, all the subscales of SF-36 showed significant but low correlations with the SCIM subscales (Table 6 ).
SCIM-III and AIS. The SCIM-III subscale and total scores were compared with the AIS grades of the patients using one-way analysis of variance. Excluding self-care, all the subscales were found to have significant differences compared with the AIS grades. A parallel increase in all the subscales and the total score for the AIS grade and the SCIM-III scores were observed. This indicates the dependency of the patient's SCIM-III score on the AIS grade (Table 7) .
SCIM-III and complete/incomplete injury. SCIM-III scores of patients with complete and incomplete SCI were compared. Patients with 
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incomplete SCI were found to score significantly better on all the subscales of SCIM-III (Table 8) .
SCIM-III and total motor scores. Total motor scores and total SCIM-III scores were found to have significant correlation upon using Pearson's correlation (r = 0.585; Po0.001).
DISCUSSION
The results of this multicenter study support the validity and reliability of the Turkish version of SCIM-III. The inter-rater reliability was assessed on all the patients (204) by using percent agreement between raters and kappa values. Total agreement values between raters changed between 75.9 and 100% ( Table 2 ). The reason for the respiration being the sole item with an agreement rate of 100% might be owing to the patient characteristics. None of the patients had an injury leading to respiratory problems.
Taking each subscale separately to measure the internal consistency revealed that only 'respiration and sphincter management' did not reach the accepted limit of 0.70 (Table 5 ). In the previous validity studies of SCIM-III, this subscale showed Cronbach's α-values that were only slightly above the limit. [3] [4] [5] [6] The increase in the subscales' α-coefficient after elimination of the respiration, mobility in bed and transfers ground/wheelchair items implies that these tasks may have a weak relationship with the other items in their subscales. This finding was also similar to the ones of the first SCIM-III study. 12 Despite the obvious discriminative ability of the SCIM-III in patients with different severity of SCI (AIS A, B, C and D), nonsignificant differences in self-care items were found (Table 7) . It has been previously shown that the self-care category reflects upper extremity function and capacity. 23 The reason for the nonsignificant differences in self-care items could be explained by the number of tetraplegic cases in our study. There were only 66 tetraplegics (out of 204 patients) who would display dependency in self-care.
Most of the SCIM-III validation studies have used functional independence measure as a general health scale. 1, 4, [12] [13] [14] It obviously is a trademark instrument that has been administered by Uniform Data System for Medical Rehabilitation. However, in comparison with SF-36, functional independence measure is quite a complex instrument that requires a certain period of training beginning with studying an extensive manual. 2 This requirement would be an obstacle in this study, because none of the investigators had certification for the use of functional independence measure. As a result, SF-36 was used to obtain uniform and standardized scores.
The parameters that displayed the highest correlation between SCIM-III and SF-36 were physical functioning, physical health, role limitations owing to physical health and general health (Table 6 ). Considering the fact that SCIM-III is not capable of measuring mental health, pain and energy/fatigue, limitations stemming from this shortcoming would not be measurable. However, social functioning and mental health categories of SF-36 had significant but low correlations with the respiration and sphincter management, and mobility subscales of SCIM-III. These could be the result of the effects of the respiration and sphincter management, and mobility reflected on the social life.
Another Turkish version of SCIM-III has been studied at the same time period with this study on a lower number of patients and published during the progress of the present study. The mentioned Study of the Turkish version of SCIM-III H Unalan et al study found SCIM-III to be sensitive to the SCI patient characteristics. 7 In the present study, we included more patients (n = 204) and preferred a different outcome scale. Nevertheless, we believe that more studies would render SCIM-III a test with more validity and reliability leading to more practical fields for its use, and more validation studies would yield more positive results, making SCIM-III a more valuable measurement tool. Similarly, the multinational work group recommends the latest version of the SCIM (SCIM-III) to be exposed to continuing refinement and validation to being subsequently implemented as the primary functional recovery outcome measure for SCI worldwide. 2 We suggest that more studies to be conducted on different reliability and validity measures of the SCIM-III on different populations of SCI patients.
The limitation of this study may be the one originating from the inherent characteristics of SCIM-III. Ideally, direct observation of the patient by a team member experienced in assessment and treatment in the domain covered by the subscale is necessary. However, whenever direct observation of the task such as sphincter management is impossible, consultation with the nursing staff and caregivers is advised. 24 The items were scored by the interview method when we were not able to observe the task directly. This method has been reported to slightly decrease the scoring precision of SCIM. 25, 26 CONCLUSION The Turkish version of SCIM-III is a valid and reliable measurement tool for the functional assessment of SCI patients in Turkey.
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